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rles and was one of the best boats of the kind ever bullt.
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HE problem of submarine navigation has been solved right herc ln New

York Harbor. In a fish-llke boat capable of remaining under water for

Lours and of golng down In one plnce, to come up In uncther miles away,

John P. Hollandl, whosé new submarine boat was laupched at Ellznbeth-

port last Monday, explored the waters of the bay for hundreds of miles. Ina

queer éraft, which fs now lying In o ghed at New Huaven, Mr. Holland descended to a

depth of forty-seven fect In the North Rlver, dived under tows of barges, remained

under water ot one time for two and one-hialf hoprs, and made runs (o the Lower Bay

of severa] miles. Inventor HMolland was always accompanied by another man when hé

made these trips ln bis experimental beat, snd upon severnl oecasions he took down
partles of three or four frienda,

It 1s now sixteen years since Jobn P. Holland first begnn the actunl exploration of
the bottom of the bay, nlthougl long before thit he had experimented witll submarine
boats, His really amazing nchlevements In sucecessfully maklng long runs under
water aud of descendivg to great depths began here I the Summer of 1881, Not untl]
the present time has Mr. Holland disclosed how successful he has been In these ex-
perlments. For many rensons he preferred to keep these glrcesses geeret untll his
new submarine boat was flnished,

Although the new bont launched last week Is larger nnd far hetter equlpped than
the Lot with which Mr. Holland made his submarine voyages aronnd New York
Harlior, ¥ot the latter lad everything nocessary to prove the correctness of bis thieo-
She was lghted when
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pressure: gauge showed that she was slowly aseending to the sorfsce from her own
buoynuey.

The vertlenl rudder was tlen swung to one side and the boat shoved ahead, Bhae
begnn to deseribe a elrels;” My, Hollunil, however, did not hove much confldence In
Wiz compass, and preferved to come to the surfaee rather than tnke the chance of
ranniog into some obstruction, By lfting the tail of the horizontal rodilers the as-
sent of the bont was aceclersted], and she made a quick trip back to daylight. As
8061 ns she struck the surfoce she came to an even keel. Mr. Hplland found that
the whole trip had ocenpled léss thinn half an lour, and that the sir in the boat was
just a5 fresh ag at the begluning, r

Mr, Holland, now convineeil by actudl experfence thnt Lls boat was a dlyer capable
of belng diréoted olther op or down st will and of rouning successfully under the
water, began o long serles of experimentsto Improve varlous parts of his submarine
hont. He found that a boat of this kind, bullt all of iron and with moving machinery
fnside her, renlers the ordinary compass practically valuelegs.  Im most of his sub
marine trips he hng procesded by dend reckoning, which is the method pursued by
mariners at sen when they catnof get oo sight of the sun. Dead reckouning 18 o fine
kind of guess work, On stegpiers and salling vessels it Is ‘based opon the' run of the
log. Mr. Hollind had to bose lls reckoning of how far he had zone by the roevolu-
tlons of the wheel, maklng allowonce, also, for the tide and etrrents. e thus morked
off lils course on’ @ ehirt, )
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Several times when wholly submerged and with the engine nt rest he heard the

uidér water with two oll lampg and run with' a petrolenm engine, The new boat s
brillliatly luminated with eleetrieity, which also drives her serew when submerged.
The ol boat was 81 feet long and 6 feet in dlamweter on the loside,

She wes bujlt ut the Delamater Irfon Works at the foot of Thirteenth treet ~nd
wns Inunched early in the year 1881 Blie had one screw run by a petroleum engine,
whislh exhausted Its smoke Into the water, so that those on the boat were not both-
ered with the fumes. Her shell was made of iron eleven-sisteenths of an luech In
thickness: She was perfectly round in cross sectlon and had four bulkhends of char-
vonl Qange iron. There were slx obloog windows on the sides of the boat and one
round pane of gloss six Inches In dlameter was on the top of the conning tower to
entble the pllot to loak up toward the surfuce of the water and see what wes above
Ll

This bont welghed 200 pounds léss than the water she dlsplaced, so that she
waounld ‘come to the gurface from Ler own Luoynncy If the cnglnes were stopped. Sle
could, however, take fn an excess of water to keep ber on the bottom. When Mr.
Hollind deslved to rifc he would expel thls water by using some of his compressed
ale to Blow It out, and then the boat would at onee begin to ascend, '

This boag was alsnp fittsd to carky 205 cuble feet of comprossed alr at a pressure
varylng from 200 to 800 poupds to the &quure inch. This compressed alr was' suffl-
clent to last two men fiftcen hours, eaeh breathing a pint of air—the normal vo'-
unie of the lnngs—sixteen times a minate. There wounld also be a lot of compressed
alr left over to use in expeiling water when It was desired to rise to the surface.
The bont steered with one vertieal and two horizontal rudders. Roughly she resem-
bled a whale, tapering more ot the stern than nt the bow. Hhe could run 600 miles
on the gurface, but could only run three-quarters of pn hour when totally sabmerged
because of Inadegquate faclllties—in sttlking contrast with Mr, Holland's new bont,
whilch ls éxpected to be able to make a continuous run of at least Afty mlles undep
water.

When hls bont was lounchied lo April, 1881, Mr. Holland took her over to Bay
R'dge to muke hig Arst experiments, He flrdt trled vertlcal descents 1o shallow
water, having a ecompunion In the boat. This wis done by letting in water, when
the boat sank to the bottom. No inconvenience twas experienced in these first at-
tempts, Mr, Hoilend could look up througll hie six-fneh skylight and gee the sun
shining on the surface of the water a fow feet above, Then,when hie desired to some
Lo the garface he blew the water put with compressed alr aud the boat at onte roge.

Surfnee running was then tried. This was equally suceessful. The bont slipped

along steadily, exposing only the top of ber conning tower on the surface of the

HOLLAND'S TRIFS UNDER W'ﬁTf.ﬁ'..

mnde his hendguarters: at Morrls & Cummings's yard,

padiles of Coney Island stenmers ploughing the waters overhead. He was at a safe
Jepth and took care not to ascend untll e felt gure the steamer had  passed.
thon there was danger of coming up under the bottom of n barge or salling vessel, and
for this pesson he always endenvored to come te the snrface In comparatively shallow
watér near the land.

8r. Holland experltiented daily with his boat for months during the Summer
of 1881, maling short runs from Bay Ridge to Staten Tsland, partly submerged.
Theén he took his boat through the Narrows Into the lower bay off Eath Beach,

Here It wis that e made the longest submerged run on his list. This run was
not: . however, made in & stouight lne, Ar. Holland, after carefully locking the
watertight door which had admitted himself and his engineer Into the boat, started
the engine ‘and took a diving plunge ahout a mile out from the shore. Xe put the
boat down to n depth of twenty feet—which in this bont was his favorite depth for
experlinénting—and then throwing the vertical rudded slightly to cne side, begen
to deseribe a4 long eurve, Keeplng the rudder at this point, he made the boat e
scrlbe a elrele nearly balf o mile In dlameter.  Ther le kept her at It, going
round and round this ercle, always keeplng the boat at the same depth, and kuowlog
that thers was plenty of water all abont him,

Ar. Hollund estimates that lis mn, wlolly submerged, was three mlles long,

Mr. Holland wns at thls time maintalning u good desl of secrecy about these
trips, find the friends to whom he confided lla success often llstened to lis tales
with lneredulity. It was in this svay that the longest total submergence of the sub-
marine boat took plaee. One of Mr. Holland's friends was Mr, Vanderbilt Bergen,
who llves tiear Owls Hend. Mr. Bergen sald he did not belleve the boat conld re-
maln down an lionr. Mr. Hollund asked him if be wonld bet §10 on It.

A bGet wwas made and Mr. Holland nnod his engineer entersd the boat, which was
Iying nlongside the dock. He opened the sen tanks, letting the water In, and the
submarine bont dlsappeared from sight.. .

They remalned down altogether two ahd one-half hours.

By thls time Mr. Holland had got the submarine bonot under perfect control. He
felt equal to golng anywhere In lier. The only thing he regretted was that ghe could
not run submerged for longer thun tlree:quarters of an bour, though capable of run-
ning 500 miles on the surfuce ond of remaining under water without using her en-
gines for many hours contlnuously.

He determined to pat the bont to 'n severe test In the deepest kind of plungihg
and for this reason bronght her In Octpher, 1881, to the North River, where e
pefir  the terminus of the
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npper bay. Mr. Holland was @lwayg carefn] before he ventured on one of these
trips to gee that there was no steamboat or salllug vessel in his path,

The first submarine run was made off Owl's Hend, opposite the Honse aof Mr.
Vanderbllt Bergen, The bont was first ginrted at full speed on the surface. Then
the horlsontnl rudders were furned downward, Hke the tall fonthers of a bird flying.
This had the effect of elevating the stern and depressing the bow. The submaring
boat dove beantlfully, Her patural Inelination beecause of her excess of buoyancy
wag to stay on the surface, bnt this was overcome by the speed abd the angle of
Inclination and every foot she advanced she went deeper ang deeper bepeath the
surface.

Watchlng the pressure gauge on his first dive, he saw ‘that the bont had gone
down slx feet. Then It registered eight, ten and twelve fect as the boat advabced.
The Inventor desired to go to a depth of tweénty feéet, so @s to be out of the way of
any passing steamer. He kept the horlzontal rudders depressed and the petroleum on-
ging working, and the boat steadily poked her nose deeper and desper.

When ghe had reached n depth of twenty feet, Mr. Holland changed the direction
of the rudders, nnd ran along & shert distance ot thot level. He found that whlle
the petroleum engine made a good deal of nolse, yet conversation with his engineer
was at all times possible. Hvery word which™ efther of them uttered was distinetly

Central Railroad of New Jersey. There Is here a depression in the bank of the riyver,
enlled the South Cove, with very deep water In front. The despest water in the
North Rlver, however, Is opposite Castle Polnt, Hoboken, and this place Mr. Holland
gelocted for hls great plunge,

He finully reachied n depth of forty-seven feet, and bheld the boat at that depth for
n period of & minutes. This broke all previous records In submarine diving.

The two then could hear eaell other distinctly when they spoke. The boot re-
turned after an absenco from the surface of 20 minutes, Mr, Hollund belleves this
boat conld Have goine to a depth of 300 feet.

It was while the Bubmnrine bont wns making almest daily trips from the South
Cove that Mr. Holland performed the unprecedented feat of diving under a tow.
He bad tlie stilimarine boat out In the river one day, and woas anxious to get her
buck to her place at'the dock, when a heavy tow of coal barges swung feross tha
mouth of Cove. Onrefully estimuting the distance with his eye, through the lttle
window In the connlng tower, Mr. Holland plunged the boat nnd kept her golng
downward till she reached a 20-foot depth. Hunning along at thls depth and coming
up when he thought he bad reached the Cove, he found he had brought the boat com-
pletely under and away from the tow. This performance he afterward repeated when
a large steamer was In hls way, Hls eraft had a speed of only seven miles sn hour
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uulIlbleL_ ?When the englne wos stopped there was absolite quiet In fhe bont. The
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submerged, but that was qulte sufflelent to show her enpacliy.
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